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C57) : 

[j!?^®] llfM3ii®iafi->Xf^A{cJ:f3«|i&Sn 

GSM* •> h'7-i'9«:Mai'fc^iEfe>*-AuCF*3 
MN A S S 3 5 F«3'epa**tTfc>n-&. 




. 1 . 

"T S^S-?^- ii ^ fcefeiC . MiB^ F '7 " <D 10 

[ If 4 ] fit a» 1 * .1^ F '7 - ^ /j^^sii^^fi 

tBaSy::^^ FCC>(^lS'rS^.iEf"--t^4^^-'r^fc^R:. 40 
"IeX'^ C ^ 4^ V 



0 3 i 348 8 

/tfl<r(D^!!ri^*F^. «rtBW^^i^>*;Pi&#^t'^ 
^7|^<DlJfBI31t&ia{ctawS*ifcSWBi»89=i- H«:*fl£ 

l^nB^-^^V;l^* -J F ^-^^>6^^§tifc8?riBiSMf'-- 
i^^tWB^«:*^5»6<D7"-^^€«i>r. «rKr^^t? 

[fS^8] W^f-it^^Ji^^^^ :^ F^-^**:^ Fr; 

BWBM^fiitis^cfci^r. mmw^in^mcmoxmiesm. 



C3):- 

. . •■ . 3. ..^ ■ 

iST^ff iB^''-''*!f --^S^:^ ^ ^^fiT43^fS# 

[0 00 1 ] 20 

Mft* -:^ h y-e?(D/c*<D#lfe (ffDbile) rz— if— ftl* 
©^iE ( authentlcatinq) $C§S 1/ v s^^^'^Stt^Ss^^iS 
S (handsets) <DJ:^ a»ft-a^if ^Jg^R-sjiffiiRa® 

if— ey^.xy^" (c:overaQ€<) ^^Mf ^fc^(DWMMW 

[000 2] 

— ^ (ptfeHc land ?nobile netM)rks : P LM 

(Global System Mobile: GSM) * F y-^^-^at 

Xt*A (Advanced Sitobile Phone Syst^ : AMPS) 
f^-f t^^JUS^TR^SKf^^t^X^^A (Digital American 
HAsbile Ftoie S^^stesn : DAMPS) tfA^\,>i^tlX^ 40 

§6k:Q*'e&^. ffiBM^»«Mi^X7^A (Person 
al Handiphcsie Systesn : F H S ) <hf^ ^ 
'^'^ (Personal CHqital Cellular: PDC) 

^ilM--^X5^A (Universal Mobile TsleconK&jni cation 
s Systesfi: UMTS) i^M^tlXXi^^^ Ctih<D^v 

(land-based) h(DX'h^^ 
[0 00 3 1 GSMai^X rA^COl.^r#^^ 

h y-^(Dffl^<Di2;l^ (cell) — 50 



1 0 - 3 1 3 4 8 a 

m<o. mmmtiC^ihfc. miSJSs^^fta^ (b^e t 

ransceiver stations : BT S s ) 

9 ^ KB T S s SiiS^^-fe > ^ — { base switchi 

nq centres :B S G s ) % jit/ tJ^vl >f Jl/^^-fe >^ 

(sjobile s^dtchinq centre: MSG) 

9 . MM s G > F Of -^fp^hu^^Amimmm 

^ v h V ^ ^ { p\^^ : 

PSTN) ec?tL'r^-f'^:^^^«i&'r^c^/;5wjti 

KV J? ( hoBse location reqi ster : H L R ) S: e& 
'^J'l' (subscriber identification a^dule : S I M) 

(international nK>bile subscriber identity » 

IMS i ) is^hm^^ti. m2<Dmmt. GShmmm 

MS 'fe>:^^* ( authentication centre : A u 
G) HLR^giabrfeD. h'7-:^(D#S0A 
m^tc^O I MS I :feJ:(!/K i K:*fJ£"r^^-**^^ 

ffe(D<h#C"C. I MS I U::3.^'^^'^fpr:,HLR^miS 

AuC-^M^-r^^ I MS U^. AuGCD-^^U*t?M 

RANDfeAuC}^r^§n2.o KSL^RANDiK 
i (Om\t: nmi^COmm (si<^ed rest.lt) S R E S 

^m^s-^^fc.it>^c. GSMmmm^xA3toxm& 

AuCAt^^^C^ QSMmi^^XABtLXMRS 

(secret key) K c ^^^S^-S^Til'r^rU X 

r;l';3yXAA3/A8^^. ^^3 2^-:; h/^^SRES 
^Mf&L. 6 4 tf f50^Kc*«^f &i:^J&9 6 
b'^y Fai:::^j*^S^-Sm— or^triyXA^irO^^ 

^nXi>J:{rK RAND. SRES:|b^J:0'Kc:^^^«^ 
3fl-5 3oaoM#^^. AuC3$^>6HLR%3lL/rMS 

[0 0 04] ^tr. m^-i <DR AN DtDBlt. MS 0:^ 

s I Mp^^cMttan/cK i offl^jo-^e. ^fiS-r-S) s R E 



(4) 

5 

[ 0 0 0 5 ] S RE S' <Dffi^i. h V-P^MbX 

Msc^mm^ti. mmc^^&ttk: s r e son^tt 

. -f - 5 rife 1f-^5S<D H L R -^CD^« 
[ 0 0 0 6 ] -ecDa. Wlf--^^^?^iMK3 

s e G s M§8M«4^r A 5 <b bxms^ 

A 8 ^txe#^|gffi«K c Oil 

K c €>ffl^^ . mWa^^^^^tlfcTJl^ U X A A 5 cD 3 

[ 0 0 0 7 ] GSl^^mt^en^^^t^^^^ 20 

[0008] HiE#«t*feiD^-e<D»fcM< f*- ^05t 

'The Ca/! S 

yst^ for ftfobi 1 e Camini cati ons ■ ' ( M .Moul y 8i U- B - Pa 
LBtet , Cell & Sys .1992 pp 477^92} *#MO C i « 

[0009] ::2.-'?f-'m*^^. mmm^mts: ^mm<D . 

(visitor location register: VLR) ^CMMV. ^ 

A • h^^-^r^^HLR^hii^-r^. DAMP 
S. PHS, *5i:C^PDG*->F hy-^fe. aiKOfca 

[0 0 1 0 ] S^^DTt-P^PLMN s^^. ^-f^^;?/ 

-j'^-z^<Dm^@ijmmx$>^. m-^u. amps* 

^ (Cellular Digital Packet Data: CDPD) h 

fj<t. "Cellular D1qit:al Packet Data" (M.Streediara 
n <md R,KifflTar,Artech^fouse Publishers, 1996 (I^^ 
0--89006"709^0) ) *#M<t>^ b D A 

MP S'PGSM<Dj:'?rj:. ^tf<D7^^ ^/^^l-PLMN s 

hVXi,^rj:i,:^ti,^'y:^m^M-^X\.^^. so 



^ ^$^^1 0 3 1 3 4 8 8 

6 

[00] 1] 

P S TN s -^P LMN s CD J:^^^ 

^ t<mx. mmMmv >^^mi.^immmimmt^ 

:^f^AMmMSHx^fc. i R i D I VM mny 

"fe;^^— i^.^^-r A<b l^X^htl^ l ocD* I? K>7-^ 

H#ftM5y 3 9 4, 5 6« (?iibtomla)^C^:: 
m^tlXi^>^f^. Ctllts ^.^to^^ia^ii^H (lav ea 
rth orfeit : L E O ) «MCD:aftSBffi ( conste^^^ 
^mmVX^ C ti ^(DmBM. l 8 O k m<Dfl^^ 

Mk. kl8l?!?i i^S^ 

[ 0 0 1 2 ] (i^ 
t : M E O ) %Bj^'SMM&^MM''§^^^<DtWi^ > 1 
0 , 0 0 0--2 0. 0 0 0 k m<D®ffl<D*^*arffi^ 
$nrt^S. CWCO(,:krJ3:, Walker J.C, "satellite 
Patterns for Continuous MUl ti pi elifhole Earth Cover 
aqe" (Royal Aircraft Establishfnent, pj:? llS-122 (l9 

mmz. 2 9 5, 2 9 6#>2j«rBi?8?#ir(.va I GO 

(W) »>:JV'7-i/X7^A. 

^^0, 5 1 0, 7 8 9#^i0"e^^3#iri^^ODY 
S S E y (ffi«) flKM^il'^-->Xf^A*#M<DC 

>^ ^-^ F ( satel 1 i te access node : S A N ) ■^i^M 3^ 

cn$c^*. ^'Xf^A©ii^<<D«gKSI!bi)s. GS 

[0013] «Miifi-^ V h V - . mm 
m^wm^mm$ixxx.>h. ico (ffi«).>>^7^A 

Vr-^^v VV-^ (satellite 
packet data netv^rk : S P D N ) ^^^^^^^^ r 

tx.^^mmi^^tsi^nxi.'^h. m^u, ico mm 



7 

[0014] WM<D^^mmv^t. ge*a)fi±P LMN 
^j^PLMN'^t->X',t. X ^ lf ---^^ 

x%PLMN*ai.r^r#ntfSPi&:05j:i>o m 

[0015] :$^§tW^t. S^^i^ ^^^l-iifi 

[0016] 

[00 1 7] »l©*>y hr?-^i^. W"^-©#<DJ:^ft 

m 1 ©^--^ Fr<D®-#^?>iift^1f 4^- hb. <0^ y 

[0018] g ^((C:^§m^<t. M»3l®e^Xf^A4>ffi 



^gi^lO 3 1348 8 

s:, 

[0 0 19] S6&c*:«W». »^l'^>^^VJ'l'*«-^ hr;- 

^x^:3.-if--m'^Mm^MMrr^ys'^i>m^Lxi.> 

a« C(Dy$^XU. :x--lf--^*^^, 01:^^;?FC?-^ 
[ 0 0 2 0 ] » i * h^y-^U^MMmBMH^ ^> h 

w&^^tixi><n\ 

[0 02 1] :^mm^ix. :r ^.Jb-^N'^r I- 

h'y — ^%MUX(DMiE^^^t^^fc^^C^ #^^-r h 
[0022] J: ^Mi^mat. ^^U. y^^P^)V^^ 



C6) 

9 

•S« . ■ 

[0023] -f^ty^)i^^^^ :> hf"--^^ V V O* — ^ 

[0024] -^mn^x^nm^t. :x-^-m^iiCum 

[0 02 5 ] 

(Dwrnnu^f^av'^^mxh^^^ mi\t. gsm, flm 

8 5^. S P D N<D^tfe©ffifflE*^#<D» 1 ©^^31© 

m2<jy^^mo^mmx^^^ mi^u. spdno 

[0 02 6] >^ «M^:^FC?-^ 40 

W^c:?'^ V ^11^5^ «br I CO Cfi®) k:*fi£bT^ 

[0027] ^WJ3mm:r ^J^7.J- F S A N S 1 , 
2, ^^^^^tiX.^^v^^--y^vVV-^^ 50 



i^gg:^ 1 0 ~- 3 1 3 4 8 a 

l^coy- F 'f; ^ GW 1 , 2 , 3 *M . ^Of6± 
vC^Ja^^M<®li* F'7-^^M^§tXt:ir>^o w 
y-F'i?:it-/GWlifColir#iL-Si. GWl 

^^cmM^^S<^*«}»m^^ > Fc;-^ (P 
STN) 6 <bSM§tlt::fe?). giPSTNer^. Wm 
tiffi«|7 ^<D«««r nJ^5CT*e F X GW 1 

§60C^ftftJ^-r-:^-1^^^ F^i-^? (PSDN) 8 
L^Sk^n-fs)h^}^A)\^^vY^J-^ (PLMN) 9 
-fc^Cg^StlTl^So S^O-^^-F*?^-/ GWi , 2. 

»^CA-T'r*S'=&^^*>f^^^i2>^- (MSG) Xm 

[0 02 8] IilUCn^3n«.<i:^$c. aiSMSUTl 

B> Se*<Dife_h?cffita^^S< ^^t-f Jl'^ :f F ^j'-^ P 
LMN8'rM«f '5C^4>r#. MPLMNOS^. 
1f-^lJ T 1 <b<DiS!^3^^M?^SC</-> II >^ i 1 

"Se. C(D^ri';S. PLMN9^^, GSM* h^7-^r 
GSM<Dj:D^4^^j:McDfc^^c^;S:. ^IMffiM 
3lMS^IS# (European Tel ecoamini cations Standard 
Institute: ETS ! ) J: D|gtf S^T-tTl^-S. 
G S (GSM Recofimendatioms) ^#M® C <h « 3 

S?<1 SystesR for Jyfcfcile Cosmnications'^ (M -M3uly & 
B.Pautet) €#M<?>C4h„ 

[0 02 9]«S*^^ F'7-^5*. mmu^-\^::^s. 

2o<DWM5&Sfi>«^< <3;;fe8 0%a>^^cr:5?-feX"C 

3 6^ca< a)«a^-u:*K«^^^t7.t:fei:ii, 

[003 0] mmt. mnmAEOiLwm&^^c. 
uio. 3 5 b yimcomM^xmrn^HhtK 

cn6©^M^*. #SAN<7>T>7'*i^^J^J:9ii^3 
ISP»*at > xmWL 3 tir (r V S „ ?K L fcfi?S-e5± . S A 

N i ^^^ficc^Sb. Skn2%ry ^)'}:j(<cwmh. s 
An3^^m^'cwm.h. ^oftosAN^ftcDiim^ 



ay 

#f^ttS^i&ll»2, 2 9 5. 2 9 6#4i#^#M<?)C 

[0 03 1 ] «3 a , 3 b ##±miI?^R:^D . 
«L.rb^-X (Hugh^) H S 6 0 i O J: ^ 
Mt?«teSS*iri$83. *?fc|®#»mBB5^iB»2, 2 8 
8.9 1 3#<&fgR:^^Sti/c##*^/vr€>i:i<^« ^ 
M3a. 3b^^-en^ti. liJMT:?5^a>ayi(D®gS:«sJ 

2 9 3, 7 2 5-^4>MR:gg7f^5?nTt^^J::'!)fj:. ^»(D 

lE^M^^. ^SftJ|®*fe>^^ (satellite control ceit 
re: SSC) 1 3iK^®KtlSfeJ:t/S^JW (trac 

klnq tel^etry and control statical : TT^StC) 13 
<^^CJ:-:>T©j®Sti. SC 1 2^i:t>^TT&C 1 3 20 

>^-l 4^SM^nTC^'So S SC 1 2*S<fcC>'TT& 
CI 3^3:. iBM3a. ^ham^^mmthi^.^ti 

*K^*/c«&T*So «ffi3a, 3b<Dfc*CD»R« 

^omnkt. TT&C 1 3^CJ:0^»§n. SSC 12 

[0032] ^fgjilgC^fl. ^il^^^UT 1 . 2^t. ^ 
> ^ >:^)U:l6<i:l^T y V V > ^ ^ ^>^}IX 

T. «S3:a, 3 b^j:Oil«"r^e mriS^^>^;i' 

2. 4-6 4Kbps<DWM<D^--^ly--hX.WM.^ 40 

/^'^ h;^ h 'c;'-*::!^^ (satellite diqital packet net 
vyork: S P D N ) S-lf ^-M/T U4„ 

[0 0 3 3 ] ^2«'#M-r'5^. SAN l:|5c^T/^i?T&9 

j:t>*?fa^s (codecs) ^w^^^M^®M@^s%#^tr so 



10-313488 
l^^ho »«&^^«)»^>3f-MSSC U^. LESl^ 

a ^@El3 0 fcjlBt^M^OSM y > ^ 1 , 2 ^JIU 

(omsm^xmmcmmT^o 

[0 0 34] VLR,,. 1 '^^^oaiA^*CDie». T 

,^-if-m"^uToy I MS I ^{iit-r^o 

[0 03 5] S6^C, SPDNMS<D/^*^^ F-r-^M 
^O^ti^M®ITafcSt>Ct:. #SAN^C^^. ^2C7.)SA 

^ (ackinistrator) N A S Sk: J: ^ MS^StlT*? 0 . 
MNASS^^. ^1 5C7r:3ti^J:^)^C. NMCl 4^cS 

[0 0 3 6 ] MSSC U^. h^.x^GWl 
StlTfeD. ^UCiitSnfcPSDN8feJ:?>*PSTN 
6i;iife(C. PLMN9tCS!*L.rfeffl:*jS«*«iftL.t: 

-^Oi^Sn. W^«#^PLMN9&^l.3^;l:PSTN 

[0 03 7] m^^^mt^b. mm^v 

mmm docai) " ¥xm'^vxi^^o:>ti\ - 

^ ^m~^im.^m^xm,mt ^cti^x^?>x'^i^. 
muTM^m^nxi>^t--AMssct^ cnt^cx^ 
muTti^mmM^xmmiyX\.>^m&w'^^os AN t 
hlRs>,t17&^. mi^c^^tixi^^^ 
NMCi 4^cma§nrfej:<. ^^l^^t. sani, 

2. 3fe^r©IBI'C>9^^3tiT(.>TfcJ:«.i« 

[ 0 0 3 8 ] a 1 ^#M"r^^ . UT 1 ^^:X(D2 OCD^J] 
^<Z)tt®<D^fe<Dlok:®^gnTfe<i:ti« 2o<dM® 

h *7 - ^ CD— §5*31 r <D^M«T ^ C ^ § n 



, ■■■ ■13:: ■ 

[0039] 5*: GSM^^:;. h'-J-^ (PLMN9) 

v-^it. J: Lm±((cmt^ ^ if - x x r %m l 
m^m^^^ > ^ - B s c I ---mms nr ^ kk a 6 

SC 1 <!:gSg!lSnri*-5C<i:3^^:^i« BSCH^. ^ 

*CDPSTN--. h^^At^^^C. fd«i9*/M.r^ 

'i>. ht^htSii^h. GSM^^:^ hV-^\t. :::?.--!f-Si 
[0 04 0] fiJ::^C«iflL^%^< GSM^'-^' VV-^^ 

O i MS I o:>Umtt. SIMS! ^cBg»L.)t:iKlA«0» 
l!ffl<!:*. M«»f^/«^^gfi^ir«g^-rS, PL 30 

W^^i>. P LMN 9 ^^^^S:^^4a/tJSr^. 

K^U. MM'<CW&P. — (basis) ±^C^ 

[0 04 1 ] ^iE«fe>^-AuCI^HLR^^Sflt: 40 
[0042]* 

y h^-p(Dm'y3xmr^^^<i:'>^mm'^stix\.^^. l 50 



^ga-f-l 0-3 1 348 8 
14 

fct^-^X. m2Kn^^i\Xh^i>mx\t. »16iiSi§gU 

Tiu. ^±M:mm^m.<GSM^viv^)\^^. 

tt^^m^Cfjih, H4tC7n3tiri^-S<fc^JC. :3.-if^- 

G S Mil^:^^. ^M.;^ F y ^ ^m\.^tc^m<Dtc^^ 

muhfcmsm&m'Atth^^i^tix^^^, 

Sgfet?. ^ hT'-^?:^::^ hri'-^^ilb 

xmM^^^M^tifc^ y'i^-i^^^s^^fcmc, ftfeCD 

«itJEm e'CSCorig^§n»47^^x:/w^25t?« 

S8rt>^c^-;l' (SIM) F:;^- F2 6 hl^ts. M 

^^WJ T ] 0->W^W^\t. 5 tiCnk 

^liri*^, S I M:^-^- F2 6^J:. mWkt^^ 4 i^u:fu 

Ra2 7rt^cS^^A*i6ti^o v>f ^u*7^>2 Q^X 
b*— ;?j2 na:. lfffi-^^2 9R:3iM3tl. ^#^-^2 

[0 04 3 ] ^O^Cir^^n^Jc^^C. SIM?^j-F2 6 

#*ft«IMBe»Ki. tecfcCJ^GSMMs^fcjfcsr^udry 

XAA3/A8*$J:0*A5 i^fcOC. ffl^OIMS I * 

[0 045] mm^ y hv-^^mi't^fcmc^-j'^ 

gCDAMPS* .:? h'y-^XCtl^X^cm^^htlXi,^^ 

c D p D F rjji.fcse^ s p D N*auraw?ir* C 

^:??i»Jtl^fe^o COLT. «M*^:^ Fy-:^^W?3. 

ig^^«ft:^y>^ i, 2*aii/riKM3a«« 

[0 04 6] PLMN9 (GSM:^ h'-J-^) i)mn 



15 .. 

[ 0 0 4 7 ] >k h '^'-^taSfPiS 

mm) ty>^y j^:^^hmm§tixi^j:<. mi CO m 

CCDMt?!^. GSM:^y h'y-^9kt. ^tl 

e»rPDN^1^3^^- ^nm^. ^^m^ 

hr-^^-}:^:^^. G3M^-j ha-^tfC^Kil^^- 
[0048] ^ mm^m^ 

Krjr^^^ (PLMN9) ^MbXlt. U^(DGSM 
[0 04 9] *«?9{CJ:n,«. C(DSe«a>GSMS«* 

4. ^rmwmGSM^tmK^^^c-D\.>x. mi 

C0050J 1, GSM^y (PLMN9) 

S i . m—^MSmMK i^^l^fGSMmmtrJV::?^ 
XAABSr. GSMS&S^ecjGEDrll^bm 

6) . m:m^^^^^^K^^U. IMS I^GSM^^ 



(9) ^H^l 0 - 3 1 3 4 8 8 

15-; ■ . 

3 5 ^^G S F ^ -^rt 

[ 0 0 5 1 ] ia 7i*. G SM* y F '7-^?<3D«^(D«^ 

iO 0o2] mKD'Ay-yyS lX{t. I MS H^. B 
TSi. BSC i:^J:t;^MSC l^eifitrUT 1:0^6 

M;^^:, Fy--^±-e^«M^*T^^S4S^<Di MS I 
[0 053] :?CT'5^:7-S2'ei;^. IMSH^AuCO^^ 
S6^C. SL^^S O^'&T) ^^t<^r. a»RAN 

fc^^C. GSMT;i^::f*;XA^©A:^:j<!:Lt:affi§n 

20 AuC^i:. |gaaKc^%*3^H*5GSM 

T;l/rfy XAA8 fe-^^. K^^lgftK c ^-1f-^ 
*^li±^cS*^%S< * F <hO!ar^43^M 

:d^S R E S ^mmb . «^ 8 4 e -j^ F^^^k c ^^^'T'S 
J:5 3S:9 6 tir^:^ FttiA^3LJ|gS1±'S#— CDT^i/ri UXA 

[0 0 54] Xf^^3;:7''S3r^t. RAND. SRESI5 

30 35P6HLR«rMLTMSC'-»^fi*.^Stx. ^MSG^^. M 

'r>\,^xmM.^Ct^C-r^„ 

[0 05 5] :^'ryy*S4XU. li^^ORANDCDli 
3^. MSC^6*^:^ F^-t^€3i-r?T:2.-1f-^^'^:^ 

AA3/A8%IS^L- C4^D. Cti^<l:0. X-t^-^.i^^S 
40 5 5C*5«.^T. ^fi^timiKftfR AND4irJ:t;^S I MF^ 

[0056] SRES* (Omt. X^y^S^t^^i,^ 
X. ^yhv-^^m-oXMSC^mm'Sin,. Xt^^.:/ 

ST^C^l^r. ^a^^C^3n/<iSRESCDfirhi:b«S 

5&5. ^^»rm:fn«:2.^"y^^*<DHLR-s(Da#iOT 

[0 0 5 7 ] mmi)m-mhim^. mscu. gsmm 



(10) 

. .17 .- 

[0 05 9] :^^^^n\t. PXThC^m^^X 

[0 06 0] 2. %M,f'ii^^>\^^^^vV^:^hV--^ 
<DSiiE 20 
2. i MKomMBM 

(7J)AiiCF^^^|f ^tlfc. K i (Digits ti./c®€fJimt' 

[0 08 1] x^y^s \ x\x. spi>H^mv^fc^m 

(D:?^«)^C-L^-1f^-^^UTl«:Sffif'^<. I MS I 30 
1^. IBM3 a<tMD-- I S 1 <S AN 1 ^^311/^^ 
^) ^SE&b. NASS (NMG 1 4^KaLri^5) 
^MSL. ^l/TGWi (Hi) €«^Lr. PLMN 

7!V§tiTl>2» HLR:l5j:DfAi!C'X3i|ta:ti 

X-^^^:/S 2X\X. I MS I ^SAuCCDj^-^y-f^irM 

6?i#HlSn5»« 3 ffl^^rCDRANDOli^i^^tS 

T;l'.^yXAA3/AS:0mAND^J:t;K i 40 
UrS&f^L.. SRES^Kci*^§«^. 

[0 0 6 2 ] ^L/rXT^^:^ >^*S SRES, K 

c. *5j:C>'RANDCD3^ffiiS. AuC^6M^®3 
5. Tftt>%NASS-v^fi§nio 

[0 06 3] :^.T-^y^SAX\X. ffl^?<?>R ANDOffl 

T^sREs' '^m-f^mi ^^-Mhxm'&iyfcX'^^cm 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect 

the original precisely. 

2.**** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1]It is the method of attesting a move user terminal for use using the 1st or 
2nd mobile network that supplies a service area to a common area. Each identification 
code by which said user terminal was held in this user terminal, In order to search 
authentication data corresponding to said identification code which could operate 
according to performs authentication using a corresponding identification code held in 
a remote authentication center set up beforehand, and was stored in said user 
terminal, Said authentication center is accessed through one as which it was chosen 
of said networks. An authentication method of a move user terminal including 
attesting said user terminal using said searched authentication data and data from 
said user terminal for said selected network from said authentication center. 
[Claim 2]A method according to claim 1, wherein said 1st network supports 
transmission of a signal in the 1 st mode and said 2nd network supports transmission 
of a signal in the 2nd mode. 

[Claim 3]A method according to claim 2, wherein a signal in said 1st mode includes a 
voice channel signal and a signal in said 2nd mode includes a digital packet data signal. 
[Claim 4]A method according to any one of claims 1 to 3, wherein said 1st network is 
a satellite long distance communication network and the 2nd network is PLMN. 
[Claim 5]It is the method of attesting a move user terminal for use using the 1st 
mobile network. Said user terminal can operate using said 1st network and the 2nd 
network that supplies a service area to a common area. And use performs 
authentication beforehand set up for this user terminal, and said performs 
authentication. Each identification code held in said user terminal and a corresponding 
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identification code lield in a memory site of said 2nd network are used. In order to 
searcli authentication data corresponding to said identification code held in said 
memory site in said 2nd network. Said 2nd network is accessed from said 1st network. 
An authentication method of a move user terminal including attesting said user 
terminal in said 1st network using said authentication data searched from said 2nd 
network, and data from said moving terminal. 

[Claim 6]A method according to claim 5, wherein said 1st network is a satellite long 
distance communication network and said 2nd network is PLMN. 
[Claim 7] It is the method of attesting a move user terminal for use using digital packet 
data networks. Said user terminal can operate to the voice channel communication in 
a mobile network using performs authentication to which it was beforehand set for a 
voice channel, and said performs authentication. Each identification code held in said 
move user terminal and a corresponding identification code held in a memory site in a 
network which supplies said voice channel are used. In order to search authentication 
data corresponding to said identification code stored in said memory site in said 
mobile network which supplies said voice channel. From said digital packet data 
networks, said mobile network which supplies said voice channel is accessed. An 
authentication method of a move user terminal including attesting said user terminal in 
said digital packet data networks using said searched authentication data and data 
from said moving terminal from said mobile network. 

[Claim 8]A method according to claim 7, wherein said digital packet data networks use 
a satellite communication link to said move user terminal and said voice channel is 
supplied by public mobile network which puts a base station on the ground. 
[Claim 9]A method comprising according to claim 7 or 8: 

Identification data corresponding to said identification code stored in said user 
terminal is transmitted to said digital packet data networks from said terminal. 
Said authentication data is transmitted to an authentication center in said voice 
network from said digital packet data networks. 

According to said identification data, said authentication data is pulled out from said 
authentication center. 

In order that said terminal may determine whether to be usable or not on said digital 
packet data networks, data pulled out from said terminal according to said appeal is 
compared [ calling to said moving terminal about data corresponding to authentication 
data, and ] with said authentication data. 

[Claim 10]A method comprising according to claim 9: 



2 



Publication JP 10-313488 



Said authentication data is transmitted to collation positions in said digital packet data 
networks. 

In said collation positions, said data pulled out from said terminal according to said 
appeal is compared with said authentication data. 

[Claim 1 1]A method according to claim 9 or 1 0, wherein said moving terminal stores an 
identification code and each discriminant function of said each and said authentication 
center also contains said identification code and said each discriminant function 
further. 

[Claim 12] According to performs authentication using each identification code held in 
a user terminal set up beforehand, for communication with a move user terminal which 
can operate. At least a part of 1 st and 2nd mobile networks that supply a service area 
to a common area. In order to search an authentication center containing 
authentication data corresponding to said identification code stored in said user 
terminal, and said authentication data corresponding to said identification code, A 
transmitting means which transmits data from said user terminal corresponding to 
said identification code to said authentication center from said the 2nd either said 1st 
network or network, A long distance communications system including an 
authentication means which attests said user terminal using said searched 
authentication data and data from said user terminal for said selected network from 
said authentication center. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention about attestation (authenticating) of the move 
(mobile) user terminal for one or more long distance communication networks. And it 
has the application to the satellite long distance communication network for supplying 
a long distance communication service area (coverage) to a move user terminal like a 
mobile phone handset (handsets) which is not characteristic, however restrictive. 
[0002] 
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[Description of the Prior Art]The terrestrial move long distance communications 
system is known well, and various systems which operate by many various standards 
have developed. These public ground mobile networks (public land mobile 
networksiPLMNs) can operate by the analog or a digital standard. In the Far East 
except Europe and Japan, and other countries. To the digital global system mobile 
(Global System MobilerGSM) network gaining popularity, in the U.S. The advanced type 
cellular system (Advanced Mobile Phone System:AMPS) and the digital type U.S. 
cellular system (Digital American Mobile Phone System:DAMPS) are used, 
Furthermore, the personal handy phone system (Personal Handiphone SystemrPHS) 
and the digital cellular communication system (Personal DigitalCellularPDC) network 
are used in Japan. These days, the general move long distance communications 
system (Universal Mobile Telecommunications SystemrUMTS) is proposed more. All of 
these networks are cellular phone methods, and they place a base station on the 
ground (land-based). 

[0003]For example, considering a GSM system, each cell (cell) of the mobile network 
is supplied by the ground base transmitter-receiver ofFice (base transceiver 
stations:BTSs) estranged geographically [ of a series ]. 

This BTSs is connected with the mobile change center (mobile switching centreiMSC) 
through the base station change center (base switching centresiBSCs), This MSG can 
supply a gateway from a network to the conventional public change telephone network 
(public switched telephone network:PSTN). 

Said network contains the home location register (home location registerHLR) which 
stores the information about the member and its user terminal to a system. When 
switch one of the user terminal is carried out, this user terminal is registered into HLR, 
and procedure of attestation is performed. The smart card known as Subscriber 
Identity Module (subscriber identification moduleiSIM) is supplied to each move user 
terminal, and this smart card stores two original discernment items, in order to identify 
a member. The 1st item comprises an international mobile subscriber identifier 
(international mobile subscriber identityilMSI), and the 2nd item comprises a secret 
parameter mentioned as Ki in the specification of GSM. The authentication center 
(authentication centre:AuC) is connected with HLR. 

The data corresponding to IMSI and Ki for each network member is included. 
When switch one of the user terminal is carried out, and when it is others, IMSI is 
transmitted to HLR from a user terminal, and in order to attest a user, thereby, it 
refers for HLR to AuC. IMSI is compared in the memory of AuC and the value of 
corresponding Ki is searched. The random number RAND is generated within AuC. The 
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value of these random numbers FRAND and Ki is applied as input data to the algorithm 
mentioned as A3 in a GSM specification, in order for a result with numerals (signed 
result) to generate SRES. AuC is further mentioned as A8 in a GSM specification, and 
this secret key Kc is used also including the algorithm which generates the secret key 
(secret key) Kc for the data encryption/decryption by which air transmission was 
carried out between the user terminal and the network which puts a base station on 
the ground. Actually, said algorithm A3 / A8 may be constituted by the single 
algorithm which makes 96 bit outputs from which 32 bits constitutes SRES and 
remaining 64 bits constitutes Kc generate. The signal of 3 groups which comprise 
RAND, SRES, and Kc is supplied to MSG through AuC to HLR, and this MSG acts as a 
collation office in performs authentication. 

[0004]And the value of each RAND is transmitted to a user terminal through a 
network from MSG. SIM of a user terminal has algorithm A3 / A8 stored locally so that 
the value of corresponding SRES' and Kc may be generated in a user terminal from 
the value of the received random number RAND, and the value of Ki stored in SIM. 
[0005]The value of SRES' is replied to MSG through a network and compared with the 
value of SRES generated at the beginning. When these are the same, a user terminal is 
attested, but the registration to HLR of a user terminal is prevented. 
[0006]Then, if a user terminal is attested, MSG will start the data 
encryption/decryption transmitted through the network using the algorithm of the 
encryption/decryption mentioned as A5 in a GSM specification. The secret key Kc 
and the frame number of the data transmitted through the network are used for this 
A5 as the input. SIM of a user terminal generates the value of the secret key Kc of 
itself using the copy of the algorithm A8 stored locally. Thereby, the value of local Kc 
in a user terminal can be used in order to encipher / decipher the transmitted data 
using the copy of algorithm A5 held locally. 

[0007]The advantage that only a random number is transmitted is among the performs 
authentication used by GSM with the air interface between a user terminal and BTS, 
and this makes danger of unjust registration the minimum. 
[0008]About the further details of performs authentication, and the data 
encryption/decryption which continues after that. Refer to "The GSM System for 
Mobile Gommunications" (M. Mouly & M-B.Pautet. Gell & Sys.1992 pp 477-492). 
[0009]When a user terminal moves to the GSM network with which geographically 
different places differ, a user terminal, Registering with the visitor position resistor 
(visitor location registeriVLR) of the network of a visiting place, this VLR 
communicates with HLR which is a home network for bill creation dispatch and the 
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other purposes. DAMPS, PHS, and a PDC network also contain the similar position 
resistor. 

[00 10] Although the conventional analog PLMNs has supported service of digital 
packet data, transmission and reception of the message of a move user terminal, a 
facsimile, or E-mail are possible using this. For example, the AMPS network can 
support a cellular digital packet data (Cellular Digital Packet Data:CDPD) protocol. It 
becomes possible to transmit a data packet between the breaks of voice transmission 
with this protocol. About more detailed explanation of a CDPD system. Refer to 
"Cellular Digital Packet Data" (M. Streetharan and R.Kumar, Artech House Publishers, 
1996 (ISBN-0-89006-709~0)). However, DAMPS and present digital PLMNs like GSM 
have covered the disadvantage of not supporting such digital packet data services. 
[0011] 

[Problem(s) to be Solved by the Invention]The move long distance communications 
system using a satellite communication link has been proposed between a move user 
terminal and a conventional ground network like PSTNs or PLMNs. Although one 
network known as IRIDIUM (trademark) satellite cellular system is indicated by the 
European patent laying-open-of-application No. 0365885 gazette and the U.S. Pat. No. 
5,394,561 specification (Motorola), This uses the so-called conformation 
(constellation) of a low orbital circumference (low earth orbit:LEO) satellite, and these 
satellites have an orbital radius of 780 km. The link to the satellite on which an orbit is 
drawn high up in the air is established, and a telephone call is transmitted to other 
satellites in said conformation from this satellite, and a move user terminal like the 
handset of a telephone may usually be transmitted to the ground station connected 
with the network which establishes a base station in the conventional ground. 
[0012]Other plans to use the so-called conformation of a middle earth orbit 
circumference (medium earth orbitrMEO) satellite are proposed with the orbital radius 
of the range of 10,000-20,000 km. About this. Walker J.G."Satellite. Refer to Patterns 
for Continuous Multiple Whole Earth Coverage" (Royal Aircraft Establishment, pp 
1 19-122 (1977)). For example, refer to the ICO (trademark) satellite cellular system 
currently explained in the British patent application public presentation No. 2,295,296 
gazette, and the ODYSSEY (trademark) satellite cellular system currently explained in 
the European patent laying-open-of^application No. 0,510,789 gazette. In these 
systems, a satellite communication link does not permit communication between 
adjoining satellites, but instead, the signal from a move user terminal like a move 
handset. It is first transmitted to a satellite, and is transmitted to a ground station or a 
satellite access node (satellite access node:SAN), and is connected to the telephone 
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network which establishes a base station in the conventional ground. There is an 
advantage that there are known digital ground cellular art and compatibility many 
whose components of a system are in this. [ like GSM ] It is also possible to use 
satellite communication art simpler than the case of a LEO network. 
[0013]In the satellite communication network, the ground station is installed in various 
places in the world, in order to communicate with the satellite which draws and turns 
around an orbit, in an ICO (trademark) system and others, the visitor position resistor 
is connected with each satellite ground stations, and the satellite ground stations of 
each this hold record of each user terminal using a specific ground station. In order 
that a satellite communication network may enable E-mail, fax, and transmission of 
other data, the proposal that a digital satellite packet data network (satellite packet 
data networkSPDN) should be supplied is made. For example, the ICO (trademark) 
system is designed support such a packet data network. 

[0014]The service areas supplied by conventional ground PLMN and satellite network 
in the area with the world will overlap in a common area. The proposal that each 
moving terminal operates on the both sides of PLMN and a satellite network is made. 
A user terminal may also include the switch which makes it possible to make a user 
choose a network, or auto select may be made again based on the intensity of a signal, 
for example. It is usually expected that the conventional ground network is liked for 
the reason of expense or signal strength. However, for a certain PLMN, if a certain 
service is supplied through a satellite network for a user terminal and other services 
can be supplied through PLMN, it is convenient. For example, the network which 
establishes a base station in the digital grounds, such as GSM, Since digital packet 
data services are not supported in present, in order to use the network of the digital 
packet data supplied by the satellite network to data transmission, it is convenient if a 
satellite network is used as extension of PLMN. 

[0015]This invention enables voice channel communication to carry out through one 
long distance communication network like digital PLMN for example. And digital packet 
data communication relates to the attestation of a user terminal for operation with 
one or more networks so that it may become possible to carry out through other 
networks like a satellite network. 
[0016] 

[Means for Solving the Problem]Generally, this invention provides an authentication 
method of a move user terminal for using it in the 1 st or 2nd mobile network that 
supplies a service area to a common area for communication by a user terminal. In 
this method, the user terminal could operate according to performs authentication set 
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up beforehand, and this performs authentication uses each identification code held in 
a user terminal, and a corresponding identification code held in a remote 
authentication center. In order to search authentication data corresponding to an 
identification code stored in a user terminal, this method. It consists of attesting a 
user terminal to a selected network using accessing an authentication center through 
one selected network, and authentication data and data from a user terminal which 
were searched from an authentication center. 

[001 7]The 2nd network is able for the 1st network to support transmission of a signal 
in the 1st mode like an audio signal, and to support transmission of a signal in the 2nd 
mode like a digital packet data signal. 

[001 8] Furthermore, a long distance communications system also provides this 
invention, and this long distance communications system. According to performs 
authentication using each identification code held in a user terminal set up beforehand, 
for communication by a move user terminal which can operate. The 1 st and 2nd 
mobile networks that supply a service area to a common area. In order to search an 
authentication center containing authentication data corresponding to an 
identification code stored in a user terminal, and authentication data corresponding to 
an identification code, A means to transmit data from a user terminal corresponding to 
an identification code to said authentication center from either the 1st network or the 
2nd network, A means which attests a user terminal for a network chosen from an 
authentication center using authentication data and data from a user terminal which 
were searched is included. 

[001 9]Furthermore, this invention also provides a method of attesting user-terminal 
communication in the 1st mobile network. In this method, performs authentication 
which could operate in the 2nd mobile network that supplies a service area which 
overlaps the 1st network, and was beforehand set up for a user terminal is used for a 
user terminal. This performs authentication uses each identification code held in a 
user terminal, and a corresponding identification code held in a memory site of the 2nd 
network. In order to search authentication data corresponding to an identification 
code held in said memory site of the 2nd network, said method. It consists of attesting 
a user terminal in the 1st network using accessing the 2nd network from the 1st 
network, and authentication data and data from a moving terminal which were 
searched from the 2nd network. 

[0020]The 1st network may comprise a satellite long distance communication network, 
and the 2nd network may comprise PLMN. 

[0021]This invention may use performs authentication for voice networks, in order to 
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attest communication whicli lets digital packet data networks pass. 
[0022]This invention a move user terminal more specifically including a method of 
attesting for use which used digital packet data networks there. The user terminal can 
operate to the voice channel communication which used a mobile network, and this 
mobile network. This procedure uses each identification code held in a moving 
terminal, and a corresponding identification code held in a memory site of a network 
which supplies a voice channel using performs authentication beforehand set up for a 
voice channel. In order to search authentication data corresponding to an 
identification code stored in said memory site of a mobile network which supplies a 
voice channel, said method, A mobile network which supplies a voice channel is 
accessed from digital packet data networks, It consists of attesting a user terminal in 
digital packet data networks using authentication data and data from a moving 
terminal which were searched from a mobile network. 

[0023] Digital packet data networks may use a satellite communication link to a move 
user terminal, and a voice channel may be further supplied by a public mobile network 
like a GSM network which puts a base station on the ground, for example. 
[0024]A method by this invention transmits identification data corresponding to an 
identification code held at a user terminal from a terminal to digital packet data 
networks. Authentication data is transmitted to an authentication center in a voice 
network from digital packet data networks. According to identification data, 
authentication data is pulled out from an authentication center. It may include asking 
for data corresponding to authentication data, and calling to a moving terminal, and 
comparing with authentication data data pulled out from a terminal according to 
appeal, in order that a terminal may determine whether to be usable or not on digital 
packet data networks. 
[0025] 

[Embodiment of the Invention]Since this invention is understood more nearly 
thoroughly, the example which referred to the accompanying drawing explains this 
embodiment below. Drawing 1 is a schematic diagram showing the satellite long 
distance communications system by this invention with the local move long distance 
communications system which places a base station on the ground. Drawing 2 is a 
more detailed block diagram of an about one SAN satellite network and the ground 
cellular system network relevant to it, and is for showing a mutual operation. Drawing 
3_is a rough block diagram showing the two-way communication in a satellite network. 
Drawing 4 is a schematic diagram of a move user terminal. Drawing 5 is a rough block 
diagram of the circuit of the terminal shown by drawing 4 . Drawing 6 is a rough block 
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diagram of the SIM card shown by drawing 4 and drawing 5 , Drawing 7 is a schematic 
diagram of the data flow relevant to attestation of GSM and PLMN9. Drawing 8 is a 
schematic diagram of a 1 st embodiment of the performs authentication for SPDN. 
Drawing 9 is a schematic diagram of a 2nd embodiment of the performs authentication 
for SPDN. Drawing 10 is a schematic diagram of a 3rd embodiment of the performs 
authentication for SPDN. Drawing 1 1 shows roughly the data transmission between 
various components in the network for performs authentication. 
[0026]* Reference of satellite network drawing 1 shows generally the rough block 
diagram of the satellite move long distance communications system corresponding to 
ICO (trademark). Move user-terminal UT1 of the form of a mobile phone handset can 
communicate through the radio channel of the communication paths 1 and 2 which 
went via the earth-orbit satellite 3a using satellite access node SAN1 which puts a 
base station on the ground. The antenna 4 which can pursue an orbital satellite is 
supplied to SAN1 as roughly shown in drawing 1 . 

[0027]!t is connected and both much satellite access node SANS1, and 2 and 3 form 
the backbone network 5, and this backbone network 5 lets much Gateway G W1, and 2 
and 3 pass, and is connected with the telephone network which establishes a base 
station in the conventional ground. For example, considering Gateway G W1 , GW1 is 
connected with the public change telephone network (PSTN) 6 which places a base 
station on the ground, and this PSTN6 enables connection with the conventional 
telephone 7. Gateway G W1 is further connected to the public change data networks 
(PSDN) 8 and the public local mobile network (PLMN) 9. Each Gateway G W1. and 2 
and 3 may comprise a mobile change center (MSG) which can obtain commercially 
form in which it is used in the GSM network. 

[0028]As shown in drawing 1 , handset UT1 can also communicate by mobile network 
PLMN9 which establishes a base station in the conventional ground, and this PLMN9 
is roughly shown that it includes the transmitter-receiver office 10 which establishes 
the link 11 of the simultaneous-transmission-and-reception method of user^:erminal 
UT1. In this example, PLMN9 is a GSM network. . Are published by the Europe long 
distance communication standard association (European Telecommunications 
Standard Institute:ETSI) for the more perfect understanding of GSM. Refer to various 
GSM advice (GSM Recommendations). Refer to above-mentioned "The GSM System 
for Mobile Communications" (M. Mouly & M-B.Pautet) as an outline which can be 
understood more easily. 

[0D29]Aithough the satellite network is designed supply a global service area and the 
satellites 3a and 3b form a part of conformation of a satellite, this satellite may be 
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arranged at some orbits. In one example, what has arranged five satellites which may 
be shown that it supplies the service area of most surface of the earth into two orbits 
is used. To the ascending vertical angle of the satellite of 10 degrees, one satellite can 
access all the time by a move handset, and two satellites can access at least 80% of 
time, and, thereby, supply the diversity of a system there. In order to supply 
redundancy (redundancy) and diversity furthermore, the satellite of further a long 
distance may be included in conformation. 

[0030]Although a satellite is usually arranged, for example with the orbital radius of 
1 0,355 km in MEO conformation, this invention is not restricted to a specific orbital 
radius. According to this embodiment, the satellites 3a and 3b are shown in a common 
orbit, and these satellites are pursued by the antenna arrangement of each SAN. 
Usually, each SAN contains five antennas, in order to pursue each satellite in 
conformation. In order to supply a service area without a break, SAN keeps an interval 
in terrestrial everywhere and is arranged. In the shown example, SAN1 may be 
installed in Europe, SAN2 may be installed in Africa, SANS may be installed in the U.S., 
and other SAN may be installed in other areas. It is shown by drawing 1 that SAN2 is 
communicating with user-terminal UT2 via the satellite 3b. Refer to the British patent 
application public presentation No. 2,295,296 gazette for the further details of a 
satellite network. 

[0031 ]The satellites 3a and 3b may also include the feature which is in a 
non-geostationary orbit, and comprises a conventional satellite like fuse (Hughes) 
HS601 generally, and was indicated by the British patent application public 
presentation No. 2,288,913 gazette. Since the satellites 3a and 3b generate the 
arrangement of the beam which has covered the terrestrial electric wave receivable 
region of the satellite lower part, respectively, they are arranged, and each beam. The 
frequency channel and time slot from which a large number which are indicated by the 
British patent application public presentation No. 2,293,725 gazette differed are 
included. In this way, these beams supply adjoining cellular area and this cellular area 
supports the cell of the mobile phone network which establishes a base station in the 
conventional ground. Said satellite The satellite control center (satellite control 
centre:SSC) 1 2, It is controlled by pursuit telemetering and the control station 
(tracking telemetry and control station:TT&C) 13, This SSC12 and TT&C13 let the 
digital network 1 5 connected with the backbone network 5 pass, and are connected 
with the network management center 14. Although SSC12 and TT&C13 control 
operation of the satellites 3a and 3b, it is for, for example, setting up input tuning of a 
transmitting power level or a transponder, as transmitted in NMC14. It is received by 
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TT&C13, and the signal of telemetering for the satellites 3a and 3b is processed by 
SSC12, and ensures that these satellites function normally. 
[0032]Handset UT 1 and 2 communicates with the satellites 3a and 3b between 
telebriefs via the channel of the perfect simultaneous-transmission-and-reception 
method which comprises a downlink channel and an uplink channel. Said channel 
contains a TDMA time slot on the frequency assigned on the occasion of a call start. 
A satellite link can be used for voice communication and further. For example, to the 
facsimile between a user terminal and SAN, a text message. E-mail, or other packet 
data transmission, it is a data rate of the range of 2.4-64k bps, and it is also possible 
to use for satellite digital packet data communication. Thus, the satellite network is 
supporting the satellite digital packet network (satellite digital packet networkiSPDN). 
[0033]Reference of drawing 2 shows the composition of SAN1 and local PLMN9 more 
to details. SAN1 consists of ground station LES1 connected with five sets of the dish 
type antennas 4 for satellite tracking, and this LES1 includes the amplifier, the 
multiplexer, the demultiplexer, and the transmitter-receiver circuit that has codec 
(codecs).Moving satellite change center MSSC1 is connected with LES1 and satellite 
visitor position resistor VLRsatI- MSSCI makes signal transmission (a sound and 
packet data) connect with the backbone network 5 and LESI, and it lets the 
communication links 1 and 2 of the simultaneous-transmission-and-reception type 
which went via the backbone network 5 and the satellite 3a pass. It makes it possible 
to establish each telebrief to move user-terminal UTl. MSSCI transmits a signal 
appropriately to those destinations according to the address on the signal 
transmission which enters from the antenna 4. 

[0034]VLRsat1 holds IMSI of each user-terminal UT which uses SAN1 for each 
members record, i.e., signal communication. 

[0035]In order to control the flow of the packet data signal of the circumference of 
SPDN, mobile data relay station MD-IS is provided in each SAN so that SAN1 of 
drawing 2 may be shown. The overall flow of the digital packet data in a satellite 
network is controlled by network administrator (administrator) NASS, and this NASS 
may be installed with sufficient convenience in NMC14, as shown in drawing 1 . 
[0036]It is connected to Gateway G W1, and MSSCI supplies output connection with 
PSDN8 and PSTN6 which were shown in drawing 1 also to PLMN9. In this way. packet 
data will usually be exchanged with PSDN8 and an audio signal will be exchanged with 
PLMN9 or PSTN6. In order to hold a registered subscriber s record, it turns out that 
all the SAN has each VLRsat ^rid a similar structure. 

[0037]If drawing 3 is referred to, the satellite network also contains the database 17 



12 



Publication JP 10-313488 



mentioned in this sentence as a satellite home location register (HLRsat) including the 
record relevant to each move user-terminal UT. Said record so that it may be 
explained in detail as the identifier of a terminal, i.e., the IMSI, by the present state of 
this UT, i.e., the following. It says [ whether it is being operated in the "overall (global)" 
mode whether it is operating in the "local (local)" mode ], Working SAN in which this 
UT is communicating with the geographical position of this UT and home MSSC into 
which this UT is registered so that bill record and other data can be collected at a 
single point via a satellite by this is included now. HLRsat 1 7 may be installed in NMC14 
shown in drawing 1 , or may be distributed between SAN 1, 2, and 3 etc. 
[0038] Reference of drawing 1 may register UT1 into one of the following two separate 
states. So that the "local" state where it is permitted that two separate states 
communicate only by UTs letting a part of one local area or satellite network pass, 
and UT may provide the use in a large area. It is in the "overall" state where the 
qualification for communicating through all the portions of a satellite mobile network is 
given. 

[0039]* GSM network (PLMN9) 

If drawing 2 is referred to again, the GSM mobile network 9 is the method by which 
this BTS is well known in itself including transmitter-receiver office BTS1 which 
establishes a base station in much grounds, 2, 3, etc., and in order to support a cellular 
system network, it is estranged geographically. Usually, the GSM network has a 
service area which laps on a country and states, and, so, overlaps the wide range 
service area of the satellite network. It turns out that BTS1 is shown with the 
connected antenna 10 and it is connected to base station change center BSC1 by the 
terrestrial communication line, and further two or more BTS(s) are the methods 
known well in itself, and are connected with BSC1. BSC1 is connected with mobile 
change center MSC1, and this MSG1, Within the limits of a mobile network, it is still 
more possible in a telephone call the conventional PSTN or to pass along Gateway G 
W1 via the wiring 19. and to transmit to a satellite network further, via the wiring 18 
through Gateway G MSC1. Thus, a voice channel telephone call can be exchanged 
with UT1 through a GSM network. However, the GSM network is not supporting the 
digital transmitting and receiving packet data of user-terminal UT1, 
[0040]The home location register HLR for GSM network 9 which puts a base station 
on the ground is connected with GMSC1, and is supplied. HLR holds record of IMSI of 
the user terminal registered for the use which used the network, and the details of the 
member relevant to this IMSI for the purpose of bill creation dispatch in the 
conventional method. Furthermore PLMN9 also contains the visitor position resistor 
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VLR, and this VLR moves from other GSM networks, and holds a member's record 
temporarily registered into the network. For example, when PLMN9 is put on Britain, 
the member from the GSM network of foreign countries, such as Germany, may be 
locally registered on a temporary base (basis), for example, while staying in Britain. 
The usage information of a telephone is relayed from VLR to a network of Germany 
for the purpose of bill creation dispatch via PSTN6 by the conventional method. 
[0041 ]The authentication center AuC is connected with HLR. AuC contains the 
database and random number generator of Ki, and this database is uniquely connected 
with each member's IMSI with algorithm A3 / A8 according to GSM advice. This 
stored data is used in order to attest a user terminal like terminal UT1 so that it may 
explain to details more later. 

[0042]* Reference of move user-terminal drawing 4 and drawing 5 designs move 
user-terminal UT1 operate in both a local ground cellular phone network and a 
satellite network. Therefore, in the example shown in drawing 2 , it enables move 
handset UT1 to operate according to satellite either the GSM protocol which puts a 
base station on the ground or a network protocol. User-terminal UT1 comprises a 
move handset in which dual mode operation is possible as shown in drawing 4 . The 
conventional GSM circuit for the use using the cellular system network 9 which puts a 
base station on the ground is included in this with the circuitry portion to which it was 
[ for the use using a satellite network ] similar. Handsets are the microphone 20, the 
loudspeaker 21, the battery 22, the keypad 23. the antenna 24, and a satellite link 
course, In order to display the message transmitted to the terminal through digital 
packet data networks, it comprises the display 25 which may be used for other 
component parts being mixed. Device UT1 which it can have by hand also contains the 
Subscriber Identity Module (SIM) smart card 26. The circuitry of handset UT1 is 
shown to drawing 5 by the block figure type, SIM card 26 is received in the SIM card 
reader 27 connected with the control device 28 which is usually a microprocessor. 
The microphone 20 and the loudspeaker 21 are connected with the codec 29, this 
codec 29 is connected with the conventional wireless interface 30 connected to the 
antenna 24, and signal transmission is transmitted and received [ they are the method 
learned well thereby in itself, and ]. 

[0043]As shown in drawing 6 , SIM card 26 stores each IMSI including the memory Ml 
with algorithm A3/A8, and A5 by the discriminant function Ki with this memory Ml 
peculiar to SIM, and GSM advice. 

[0044]* As the network selection above-mentioned was carried out, networks are 
many various methods and may be automatically chosen with either of the manual 
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types by factor like signal strength. In this example, a network is chosen as a manual 
type using the key on the keypad 23. 

[0045]If the keypad 23 is operated in order to choose a satellite network, the control 
device 28 will operate so that the codec 29 and the wireless interface 30 may be 
constituted according to frequency, a protocol, and transmit frequency suitable for a 
satellite network. A voice transmission channel can be chosen as satellite networks. 
For example, digital packet data services can be chosen through SPDN according to 
the CDPD protocol used until now in a U.S. AMPS network. In this way, selection of a 
satellite network will perform both a voice channel and packet data communication via 
the satellite 3a through the simultaneous-transmission-and~reception method links 1 
and 2. 

[0046]If PLMN9 (GSM network) is chosen, the control device 28 will set up the 
wireless interface 30 operate through the simultaneous-transmission-and-reception 
method link 1 1 on frequency suitable for the GSM network voice channel which puts a 
base station on the ground. However, the GSM network cannot support digital packet 
data services by itself. 

[0047]* When network interaction re- ****2 is referred to. a satellite network. It may 
comprise an ICO (trademark) system, and every time this ICO (trademark) system lets 
the cellular system network which establishes a base station in the conventional GSM 
network 9 or other grounds pass, it can supply the enhanced service which cannot be 
used. In this example, the GSM network 9 cannot support PDN by itself. So, in a 
certain environment, it is desirable to transmit a telephone call through a satellite 
network from the mobile network 9 which puts a base station on the ground by that 
cause, and to use additional available service through a satellite network, using a 
satellite network as extension of PLMN9. The interaction-functions device 31 is 
supplied for this purpose, perfect control of the service facilities between the 
networks which establish a base station in a satellite and the ground of a cellular 
communication system is enabled, and it is using a satellite network by this. It makes it 
possible to support the packet data services of E-mail and others with a GSM 
network. 

[0048]* As the performs authentication above-mentioned was carried out, when 
switch one of user-terminal UT1 is carried out, it is necessary to register with the 
network which should be used for the communication purpose, and performs 
authentication needs to be performed in order to determine the justification of a user 
terminal. Although the conventional GSM registration and performs authentication are 
performed to a GSM network (PLMN9), this is explained more to details with reference 
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to drawing 7 and drawing 1 1 after this. 

[0049]According to this invention, for the use using the satellite packet data network 
SPDN of this conventional GSM registration procedure. It is evaluated that it is 
possible for it to be also adapted so that attestation of a user terminal may be 
supplied, with reference to drawing 8 , drawing 9 , and drawing 1 0 , three examples about 
how performs authentication is used via SPDN are connected to drawing 1 1 t here, and 
it explains them. GSM registration and performs authentication are first explained with 
reference to drawing 7 . 
[0050] 1. GSM network (PLMN9) 

As mentioned above, user-terminal UT1 contains the SIM smart card, and this SIM 
card stores only IMSI, the only discriminant function Ki, and GSM encryption algorithm 
A5 according to GSM advice ( drawing 6 ), Registration and performs authentication are 
provided with the following. 

IMSI is transmitted to the GSM attestation center AuC. 

The data from SIM is compared with the data from the authentication center AuC in 
the collation office 35. 

In the conventional GSM performs authentication, the collation office 35 is arranged in 
the GSM network, and may be arranged MSC1. 

[0051] Drawing 7 shows the data flow between various components of a GSM network, 
and user-terminal UT1. The step of performs authentication is stated to drawing 11 . 
[0052]In the 1st step SI, it is transmitted to HLR from UT1 via BTS1, BSC1, and 
MSG1, and IMSI is transmitted to the authentication center AuC from there. As 
mentioned above, the authentication center AuC includes the copy of the discriminant 
function Ki relevant to each IMSI applicable to the use on a GSM network. 
[0053]IMSI is compared within the memory of AuG and the value of corresponding Ki 
is searched with Step S2. The random number RAND is generated within AuC using a 
random number generator (not shown). Within AuC, the value of the random numbers 
RAND and Ki is applied as an input to a GSM algorithm, in order for a result with 
numerals to generate SRES. This secret key Kc is used also including the GSM 
algorithm A8 with which AuC generates the secret key Kc for the 
encryption/decryption of data by which air transmission was carried out between the 
user terminal and the network which puts a base station on the ground. Actually, 
algorithm A3 / A8 may consist of single algorithms which make 96 bit outputs from 
which 32 bits constitutes SRES and remaining 64 bits constitutes Kc generate. 
[0054]In Step S3, the signal of 3 groups which consist of RAND, SRES, and Kc is 
supplied to MSG through HLR from the authentication center AuC, and this MSG 
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functions as the collation office 35 in performs authentication. Actually, although n 3 
group signals are supplied during a telephone call to MSC for the use in just next 
attestation, in order to explain briefly here, 3 groups will consider only one processing, 
for example. 

[0055]In step S4, the value of each RAND is transmitted to a user terminal through a 
network from MSC. The value of corresponding SRES* occurs in user-terminal UT1 
from the value of Ki which SIM of user-terminal UT1 stored algorithm A3 / A8, and 
was stored in the received random number values RAND and SIM in Step S5 by this. 
[0056]In Step S6, the value of SRES' is replied to MSC through a network and 
compared with the value of SRES generated at the beginning in Step S7. When these 
are the same, a user terminal is attested, but the registration to HLR of a user 
terminal is prevented. 

[0057]When attestation is successful, MSC begins and the data 
encryption/decryption transmitted through the network using the algorithm 
mentioned as A5 in the GSM specification this A5, As the input, the frame number of 
the secret key Kc and the data transmitted through the network is used. Encryption 
and decryption are actually performed in BSC or BTS. SIM of user-i:erminal UT1 
generates the value of the secret key Kc of itself using the copy of the algorithm A8 
stored locally. In this way, the local value of Kc in user-terminal UT1 may be used in 
order to encipher / decipher data using the copy of algorithm A5 held locally. 
[0058]Although only an essential random number is transmitted through an air 
interface, it turns out that these random numbers are mutually unrelated and danger 
of the use which is not reproduced and attested is made into the minimum. 
[0059]According to this invention, it has been evaluated that it is also possible to use 
in order that this general art may attest SPDN so that it may explain below. 
[0060] 2. Attestation 2.1 of satellite digital packet network With reference to the 1st 
embodiment drawing 8 and drawing 1 1 , the data flow for attestation of SPDN is 
explained below. Performs authentication uses the value which was held in IMSI from 
SIM, and AuC of GSM network PLMN9 and in which Ki was stored. Although the step 
of procedure is the same as that of what was generally shown in drawing 11 , the 
collation office 35 comprises NASS in this case. 

[0061]That user-terminal UT1 should be attested in Step SI for the use which used 
SPDN IMSI. Although transmitted to PLMN9 via GW1 ( drawing 1 ) via NASS 
(connected with NMC14) via the satellite 3a and MD-IS1 (connected with SAN1), IMSI 
is further transmitted to HLR and AuC as roughly shown in drawing 8 . And at Step S2, 
IMSI is compared within the memory of AuC, and if just, the value of corresponding Ki 
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will be pulled out from a memory, as explained with reference to drawing 7 , The value 
of each RAND is generated, algorithm A3 / A8 operate to RAND and Ki, and SRES and 
Kc are made to generate. 

[0062]And in Step S3, 3 groups of SRES. Kc. and RAND are transmitted from AuC to 

the collation office 35, i.e., NASS. 

[0063]In step S4. the value of each RAND passes along a network, is replied to 
user-terminal UT1 via satellite 3a, and as the value of corresponding SRES' 
mentioned above with reference to drawing 7 at Step S5 there, it is generated. In Step 
S6, in order to compare with the value of SRES in 3 groups received from HLR of 
PLMN9 before, the value of generated SRES' is replied to NASS via the satellite 3a 
and MD~IS1. 

[0064]In Step S7, the value of SRES and SRES* is compared, and if they are the same, 
a user terminal will be attested for the use which used SPDN. 

[0065]In this way, the procedure explained with reference to drawing 7 and drawing 8 , 
Make it possible to attest a user terminal selectively because of either PLMN9 or 
SPDN, and by that cause a user terminal. It may be used for the packet data 
communication through the network SPDN which went via the object for voice 
communications and the satellite 3a on a GSM network, i.e., PLMN9. 
[0066]When performs authentication is passed to other cells from the communication 
cell which has a system during transmission and 3 groups of other individuals (n-1) 
may be used for this purpose, it turns out that it may be repeated. 
[0067]2.2 If the 2nd embodiment drawing 9 is referred to. the performs authentication 
shown in drawing 8 can be changed so that collation (Step S7) of SRES and SRES' 
may be performed by the interaction-functions device (interworking function unit) IWF 
shown in drawing 2. Therefore, IWF functions as the collation office 35. Drawing 9 
shows the data flow for use by this embodiment. Although the value of SRES and the 
value of corresponding SRES' are generated by the same method as that (Step S1- 
S6) which was explained with reference to drawing 8 , comparison (Step S7) of a signal 
value is performed by IWF. 

[0068]2.3 Also in MSSC1 in suitable SAN ( drawing 2 ), the function of the 3rd 
embodiment collation office 35 may be performed. Reference of drawing 10 shows the 
data flow to which it corresponds for performs authentication. The value of SRES and 
the value of corresponding SRES' are generated the same with having mentioned 
above, and are sent to MSSC1 for comparison, and this attests them for the use using 
SPDN of user-terminal UT1. 

[0069]A terminal is attested by the authentication center (not shown) connected with 
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HLRsAT shown in drawing 1 , when communication of both a sound and packet data is 
thoroughly performed by the links 1 and 2 through a satellite network and PLMN9 is 
not chosen. 

[0070]Many other corrections enter within the limits of this invention. For example, it 

turns out that PLMN9 can operate on the standard from which a large number, such 
as DCS1800 in PHS in Japan, PDC, or the countries of a certain Europe or newly 

proposed UMTS, differ, and a protocoL 

[0071] Although this invention has been explained in relation to an ICO (trademark) 
satellite network, it can also use other satellite networks with various conformation 
and a signal transmission protocoL 

[0072]Although the signal communication on the course 1 and 2 uses a TDMA access 
protocol. It is also possible to use other protocols like code division multiple access 
(code division multiple access) (CDMA) or Frequency Division Multiple Access 
(frequency division multiple access) (FDMA). 

[0073]Since [ of explanation ] user-terminal UT is expressed for convenience, have 
used the word of "movement (mobile)", but. Or it can have this word in a hand, it 
should not be restricted to a portable terminal but, also including the terminal carried 
in a ship, an airplane, or vehicles on land for example, should be understood. It is also 
possible to fix a certain terminal UT selectively completely at least, and to carry out 
this invention. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]It is a schematic diagram showing the satellite long distance 

communications system by this invention with the local move long distance 

communications system which places a base station on the ground. 

[Drawing 2] It is a more detailed block diagram of an about one SAN satellite network 

and the ground cellular system network relevant to it, and is for showing a mutual 

operation. 

[Drawing 3] It is a rough block diagram showing the two-way communication in a 
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satellite network. 

[Drawing 4] It is a schematic diagram of a move user terminal. 

[Drawing 5] lt is a rough block diagram of the circuit of the terminal shown by drawing 

4. 

[Drawing 6] It is a rough block diagram of the SIM card shown by drawing 4 and drawing 

5. 

[Drawing 7] It is a schematic diagram of the data flow relevant to attestation of GSM 
and PLMN9. 

[Drawing 8] It is a schematic diagram of a 1st embodiment of the performs 
authentication for SPDN. 

[Drawing 9] lt is a schematic diagram of a 2nd embodiment of the performs 
authentication for SPDN. 

[Drawing 10] lt is a schematic diagram of a 3rd embodiment of the performs 
authentication for SPDN, 

[Drawing 1 1]T he data transmission between various components in the network for 
performs authentication is shown roughly. 
[Description of Notations] 
UT1, UT2 user terminal 
GW1 , and 2 and 3 Gateway 

1, 2, and 11 Simultaneous-transmission-and-reception method link 
3a and 3b Satellite 

4 Dish type antenna 

5 Backbone network 

6 PSTN 

7 Telephone 

8 PSDN 

9 PLMN 

1 0 Antenna 
12 sec 
13TC&C 
14NMC 

15 Digital network 

1 7 Database 

18 and 19 Wiring 

20 Microphone 

21 Loudspeaker 
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22 Battery 

23 Keypad 

24 Antenna 

25 Display 

26 SIM smart card 

27 SIM card reader 

28 Control device 

29 Codec 

30 Wireless interface 

31 Interaction-functions device (IWF) 
35 Collation office 
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